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Abstract

Background: The prognostic importance of intraparotid lymph node metasta-
sis (P+) in patients with primary parotid gland carcinoma is unclear.
Methods: Nineteen retrospective and noncomparative cohort studies, publi-
shed between 1992 and 2020, met the inclusion criteria and included 2202
patients for this systematic review.

Results: The pooled prevalence of the P in adult patients in the unselected
studies was 24.10% (95% confidence interval = 17.95-30.25). The number of P+
lymph nodes per patient was counted in only three studies and ranged from
1 to 11. The 5-year recurrence-free survival rate based on Kaplan-Meier analy-
sis varied from 83% to 88% in P— patients compared to 36% to 54% in P+
patients. The average hazard ratio for tumor recurrence in patients with P+
compared to P— was 2.67 + 0.58.

Conclusions: P+ is an independent negative prognostic factor in primary

KEYWORDS

parotid cancer, survival

1 | INTRODUCTION

During embryology, the lymphatic system of the neck
develops after encapsulation of the submandibular and
sublingual glands but before encapsulation of the parotid
glands. This is why the submandibular and sublingual
glands do not contain intraglandular lymph nodes,
whereas the parotid glands contain lymph nodes
throughout the gland."* Cadaver dissections have shown
that the number of lymph nodes in the superficial parotid
lobe ranges from O to 22 and in the deep lobe from
0 to 4.*° Some of the intraparotid lymph nodes (P) can
also be identified by lymphatic mapping during a parotid
sentinel node procedure.” For regional cutaneous squa-
mous cell carcinoma and melanoma, it has been well
known for a long time that metastasis to intraparotid
lymph nodes (P+) is a negative prognostic factor com-
pared to the absence of intraparotid lymph nodes (P-),
all of which are independent of neck lymph node sta-
tus.®’ However, these lymph nodes can also be associated
with primary parotid cancer. In recent years, studies of
parotid cancer'®'® have reported the metastatic rate to
intraparotid lymph nodes and concluded that P+ is an
independent risk factor for poor outcomes for primary
parotid cancer. The current UICC staging system for local
lymph node metastasis (N) does not differentiate between
the presence of cervical nodal disease vs parotid lymph

parotid gland cancer and should be included into the treatment planning.

clinical significance, intraparotid lymph node metastasis, nodal metastasis, prevalence, primary

node disease.* The protocols for managing patients with
positive intraparotid lymph nodes are not well defined
including the issue of staging and therapy. For example,
should one positive intraparotid lymph node <3 cm in a
case of a metastasis-free neck classified as N1? Should
several positive intraparotid lymph nodes <6 cm in a
metastasis-free neck be classified as N2b? Finally, there
are no standards for pathologic analysis and reporting of
a parotid gland specimen with a primary cancer. Thera-
peutic guidelines for P+ primary salivary gland cancer
are needed.

This systematic study sought to review the current
evidence for the role of P+ in primary parotid cancer.
The main outcome measure was the prevalence of P+
and secondary outcomes were the number of positive
intraglandular lymph nodes, the relationship of P+ to
other oncological and histopathological parameters espe-
cially local recurrence and survival.

2 | MATERIALS AND METHODS

21 | Literature search strategy

This systematic review followed The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines."” An online literature search was
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performed using the PubMed, SCOPUS, Embase, Web of
Science, Google Scholar, and Cochrane Central Register
of Controlled Trials databases from the date of first publi-
cation in these databases to June 30, 2020. The search
strategy aimed to capture all papers on intraparotid
lymph nodes involvement and metastases in parotid can-
cer. The search terms were “primary parotid cancer,”
“primary parotid carcinoma,” “parotid neoplasm,”
“intraparotid lymph node,” “parotid lymph nodes,”
“intraglandular,” “lymphatic metastasis,” and “lymph
nodes.” Two authors (OGL, JT) independently reviewed
the reference lists, the titles, and abstracts for potentially
eligible studies. Both review authors independently
assessed each full-text paper for eligibility and then
selected the studies for inclusion. There were no disagree-
ments about inclusion.

2.2 | Selection criteria

Studies were selected based on the ideas behind the PICO
model.'® The C (comparison) of the PICO concept was
excluded since comparison studies are not existing on the
topic and were therefore not the focus for this systematic
review. Studies had to meet the following inclusion
criteria: (a) English language; (b) primary presentation of
cancer to the parotid gland; (c) primary parotid cancer;
(d) no prior treatment of the parotid gland or neck for
malignancy; (e) detailed surgical description of the
affected parotid gland and its outcomes; and (f) mean
follow-up of >24 months. Exclusion criteria included
(a) studies with non-primary tumors; (b) no surgical
treatment of the affected parotid gland; (c) prior treat-
ment of the affected parotid gland or prior treatment of
the neck; (d) cohort studies with less than 20 patients;
and (e) case reports.

2.3 | Quality assessment

Two authors (OGL, JT) independently evaluated the
methodological quality of the included studies. For evalu-
ation, the criteria from the “guidelines for assessing the
quality in prognostic studies on the basis of Framework
of Potential Biases” was used.'”'® These quality criteria
included six domains of potential bias with prognostic
studies: study population, study attrition, measurement
of prognostic factors, measurement of outcomes, mea-
surement of and controlling for confounding variables,
and analysis approaches. The reviewers graded each cri-
terion as yes = 2, partly = 1, or no/unclear = 0. In case of
disagreement between the two reviewers, the study was
discussed until a consensus was found. A quality score

for each study was calculated as the sum of all scores,
thus ranging between 0 and 12 points where higher
scores indicated better quality. No weighting was used.

24 | Outcome measurements and
statistics

For the primary outcome, we calculated the prevalence
of intraparotid metastasis. Secondary outcome measures
were the number of intraparotid lymph node metastases;
the association between P+ and other tumor-related
parameters (T and N classification, perineural invasion,
positive margins, lymphovascular invasion, tumor grade);
and finally the impact of P+ on recurrence-free survival
and overall survival. All descriptive statistical analyses
were performed using the IBM SPSS program, version 25.
Data from each study on the P+ rate were extracted and
recorded in an Excel (Microsoft) spreadsheet. The pooled
prevalence of P+ with 95% confidence interval (CI) was
calculated. The results are presented with a forest plot.
Statistical heterogeneity was calculated with the Higgins
I? statistics’® Other data (number of P+, follow-up time,
survival rates, hazard ratios) are expressed as mean + SD
and ranges.

3 | RESULTS

The search identified 139 articles. Duplicates were
removed. From the remaining 100 abstracts, 80 publica-
tions were excluded Table S1). The full texts of the
remaining 20 articles were reviewed. Nineteen studies
were included (Figure 1).''7'**°3> There were no

Identified studies
N =139

Duplicates
N =39

Studies without duplicates
N =100

Exclusion after screening
of abstract

N =280
Full-text articles assessed
for eligibility
N =20
Excluded full text articles
N=1
Included studies
N=19
FIGURE 1 Literature search flow chart according to the
PRISMA guidelines'’
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prospective studies identified. Instead, all studies were

§ é retrospective and noncomparative trials. The 19 studies
g % included a total of 2202 patients (Table 1).
Q =
B+ g
S A | £
A~
] 3.1 | Quality scores
+ 2 :
A = ~ - 2
177] el =) < —
% o § E g For the 19 selected studies, the quality scores ranged
g & § g § & § = § g " from 6 to 9 points (Table S2). Twelve studies were classi-
2 — o N — o~ . @) . . . .
g zE3lagglaogn ) g ﬁfed medu..lm quality FS—S pOlI'ltS? and seven studies as
g high quality (9-12 points). It is important to note that
2 = 8 nine of the studies came from the same institution, the
88 g Zhengzhou University, China, with varying time periods,
=] N . . . .
88 | g inclusion criteria, and the outcome mea-
g sures,'>?1242831,3235 AJ] but one study were single insti-
E g tutional noncomparative cohort studies. One study
o g collected data from two centers.>®> Twelve studies
=
g é included all histological types of primary parotid
8§ | 3 cancer, 1 13:20:21,26,27,29-31,33.34 ¢41 studies were focused
5 5 g g on mucoepidermoid cancer,”*?%3235 two studies on
2 E, g E 2 acinic cell carcinoma, ****> and one study on squamous
£8% E é g cell carcinoma.”” Two studies reported only pediatric
s S 522 53 cases®**! and one study focused only on early-stage (low-
=) 7w = = O a .
g L5=¢ E g volume) cancer (T1/T2 NOMO0).** Because parotid cancer
é e 232 é § El is relatively rare, long inclusion periods were chosen in
& En z E 5 z J all studies. Important limitations were the variability of
—
a 80 the extent of the parotidectomy, unclear evaluation of the
E é intraparotid lymph nodes, limited, or inconsistent follow-
5 2 . ey
_ § %5 up periods, and small subgroups limiting the explanatory
<= @ . .
‘fj e = power and the multivariate analyses.
A o
£l
g 2
<z
(=} .
w® i 3.2 | Primary outcome: Prevalence of P+
+ © g &
IR g4
= o
g3 The mean relative number of P+, that is, the relation of
g 2 : s 5 - L .
; -F: RS e 5 3 positive nodes to all evaluated intraparotid lymph nodes
~ 8
f; g g 523 %f) = % E’ was 29.55 + 16.53% (range, 7.6%-73.3%). The pooled prev-
- gy alence of the P+ rate in adult patients in the unselected
E % studies was 24.10% (CI = 17.95-30.25; Figure 2). The
- g 8 pooled prevalence of the P+ rate in adult patients in dif-
g § ” 3 g ferent subtypes of parotid cancer was more variable with
£ Ag ;’ E 5 29.00% (CI = 17.59-40.42; Figure 3). Only three studies
“e° S % stated the absolute number of nodes for each P+
Q= . .
E % 2% case. 11328 Herein, the number of P+ in each cohort
« (=) 7 . .
EARE g % ranged from 1 to 11. P+ was detected in both the superfi-
=) & ] S £ cial lobe and the deep lobe.
=] =
=) q =7
= a — fe oA
= o
] [O IR}
O g2 8 > g . 4e .
= RS . 3.3 | Association of P+ with other tumor
- 2 g characteristics
K & 2%
> = 2 e
: 3 § g <, Associations with other tumor characteristics were ana-
1]
) 25 lyzed with univariate analyses in 10 studies (cf. Table 1).
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FIGURE 2 Forest plot of 10, ID =
pooled prevalence of P+ in
unselected studies on adult patients 5 | -
with primary parotid cancer.
Weights are from random effect
analysis. C, confidence interval 8 ID Unselected studies in adult patients
[Color figure can be viewed at
. D 10 Armstrong et al. %°
wileyonlinelibrary.com] 71 Bt
9 Cheng et al. 2!
6 | o
= 8 Feng et al. 13
11
S - 7 Klussmann et al.
6 Limetal. 12
4 _—
5 Limaetal. 26
3 SR B S 4 Nisa et al. 27
3 Paderno et al.?°
2 A {1
2 Schneider et al. 30
1 - B 1 Stodulski et al. 34
0 Overall (12=24.29%)
0 : : ; . . . . . . :
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00

In selected studies, P+ was more common with a higher
T classification, higher pN classification, finding of peri-
neural invasion, positive margins, lymphovascular inva-
sion, and high-grade tumors. P+ had a higher risk of
occult lymph node metastasis in the neck (N+) in one
study.**

3.4 | Impact of P+ on recurrence-free
survival and overall survival

The follow-up time of individual patients varied from 0.2
to 288 months. Only six studies reported median follow-
up time data.'"'*?>272%33 The average reported that
median follow-up was 39.1+9.9 months (range,
24.4-51.7). The remaining 13 studies provided the mean
values of follow-up time: 78.9 + 14.2 months (range,
55.5-98.2). Nine studies reported data on recurrence-free
survival,'32%2427-29.3132.35 Njine studies provided data on
overall survival,'"'221242729:30 p 4 \yag a significant neg-
ative prognostic factor for survival in all the multivariate
regression models except one. The 5-year recurrence-free
survival rate in Kaplan-Meier analysis varied from 83% to
88% (97% in children) in P— patients compared to 36% to
54% in P+ patients. If >2 lymph nodes were positive and
if lymph nodes in the deep lobe were involved, the 5-year
recurrence-free survival rate dropped to 11% to 22%. The
average calculated hazard ratio for tumor recurrence in

P+ ratein %

patients with P+ compared to P— was 2.67 + 0.58 (range,
2.22-3.64). Only one study presented 5-year overall sur-
vival rates. Here, patients with P+ had a 5-year survival
rate of 70% compared to 78% in P— patients. The average
calculated hazard ratio for a risk of death in patients with
P+ compared to P— was increased by 2.14 + 0.55 (range,
1.85-2.97) in four studies.*****?° However, one study
did not show a significant difference in the risk for death
between P+ and P— patients in the Cox regression
analysis.*

4 | DISCUSSION

The parotid gland has between 0 and 26 intraparotid
lymph nodes.>® Many patients did not have P+ metasta-
sis. Hence, intraparotid lymph node metastasis does not
seem to be first echelon lymph nodes for regional spread-
ing in all cases. It may be that the location of the primary
tumor in the parotid gland influences if an intraparotid
lymph node metastasis can take place or not because the
lymphatics flow from superior to inferior portion of
the gland. It is imaginable that if the tumor is located in
the far inferior part of parotid gland, level Ila or IIb
lymph node metastasis might regularly occur without
intraparotid lymph node metastasis. The presented data
are too sparse allowing a detailed analysis of the
intraparotid lymphatic metastasis routes. Furthermore,
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Studies Subtype
6 - ID e o in adult patients

6 Fang et al. 22 scc
5 1 [

5 Fang et al. 3 AcCC
4 —m—

4 Grasl etal. AcCC
= —— 3 Niu et al. 28 MEC
2 A & 2 Shang et al. 32 MEC
i 1 Wu et al. % MEC

_ A —

0 Overall (12=4.74%)

O T T T T T T T T T 1
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cancer. Weights are from random effect analysis. AcCC, acinic cell carcinoma; CI, confidence interval; MEC, mucoepidermoid carcinoma;

SCC, squamous cell carcinoma [Color figure can be viewed at wileyonlinelibrary.com]

only a few of the presented studies undertook the effort
to distinguish between metastasis in the superficial and
the deep lobe of the parotid gland. It can only be stated
that in some patients with P+ in the superficial gland,
regional metastasis to the upper neck cervical lymph
nodes occurred without P+ in the deep lobe, that is,
bypassing the deep parotid gland. There is some limited
evidence that P+ in the deep lobe has a worse prognostic
than P+ in the superficial lobe.

Prospective studies using serial section histology to
detect all possible intraparotid lymph nodes and the true
finding of P+ in primary parotid cancer are lacking. Of
the retrospective studies analyzed for the present system-
atic review, only three of the studies provided an absolute
number positive lymph nodes among the patients with
P+ disease.'**® All included studies reported the pro-
portion of positive lymph nodes among P+ patients,
which ranged from 7.6% to 73.3% with a pooled preva-
lence for the unselected studies in adult patients of
24.10% (CI = 17.95-30.25). Taking into account the meth-
odological limitations of the included studies, it can be
postulated that up to a third of all intraparotid lymph
nodes in patients with primary parotid cancer may be
positive for metastatic cancer. Most studies showed that
the presence of P+ was an independent predictor for
lower recurrence-free survival.!*»?%2+28:2931,3235 patients
with P+ had a 2- to 3-fold higher risk for tumor

recurrence than patient with P—. The relationship of P+
to overall survival was analyzed in only four stud-
ies.”**?*?° In these reports, P+ had a 2-fold higher risk
of death compared to P—. Overall, the data on the 2202
patients included into this review suggest that P+ is an
important independent predictor of a worse outcome in
patients with primary parotid cancer.

The significance of intraparotid lymph node metasta-
sis has previously been examined for cutaneous squa-
mous cell cancer (CSCC). O'Brien et al showed that P+ is
an independent predictor for a worse outcome in CSCC,
independent of the neck status.® This study led to the
proposal of a revised staging system dividing the regional
lymph node staging system into parotid and cervical dis-
ease, defined as “P” and “N” classifications (Table 2).
Also the group at the Mayo clinics reported on the impor-
tance of this concept.” The attempt to demonstrate the
independent outcome influence of intraparotid vs neck
lymph nodes has so far not been incorporated into the
AJCC nodal staging of metastatic CSCC.>**>” Also for pri-
mary parotid cancer, the argument has been made to
consider the intraparotid lymph nodes as an important
entity.'>*® The results of the present meta-analysis sug-
gest denoting the intraparotid and neck lymph node
metastases separately for improved staging of primary
parotid cancer (Table 2). Wu et al classified 122 patients
with parotid mucoepidermoid cancer (PO: n = 92, P1:
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n = 10, P2: n = 16; P3: n = 4; definition of P classifica-
tion, see Table 2).35 Although the sample size was lim-
ited, they showed that the P classification of the
intraparotid nodes was an independent prognostic factor
for recurrence, independent from the N classification.

This systematic review has several limitations. All
included trials were retrospective noncomparative cohort
studies. The data did not allow a formal meta-analysis.
Therefore, selection bias cannot be ruled out. The extent
of the parotidectomy procedures and the histopathologi-
cal analysis of the intraparotid lymph nodes were not
standardized or the details were not presented in these
studies. Nine of the 19 included studies came from the
same institution in China, 3212428313235 314 several of
these studies focused more narrowly on specific histo-
logic cancers.”**>?*3%3> This makes it likely that there
was an overlap of patients among these nine studies.

Future studies should focus on histopathology stan-
dards defining the assessment of intraglandular lymph
nodes in histopathology reports. The parotid surgeon
should ask their pathologist to routinely look for
intraparotid lymph nodes in all the parotid specimen.*
Consensus papers for histopathology reporting of parotid
gland neoplasms typically point out the importance of
the lymph node metastasis but do not give any guidance
on how to classify positive intraparotid lymph nodes in
the current TNM staging system.*® Most guidelines rec-
ommend at least a total parotidectomy at least for high-
grade parotid cancer.*"*** Total parotidectomy is the only
way to assess the deep parotid nodes.*?

In a recent systematic review based on nine retrospec-
tive studies (as no prospective trials were available), the
question of performing a partial parotidectomy for a pre-
sumably benign tumor that proves to be a T1 low-grade

TABLE 2 Proposal for an improved staging of nodal metastasis of primary parotid cancer based on the American Joint Committee on

Cancer,'* the O'Brien revised staging system,® and the proposal made for metastatic cutaneous squamous cell cancer’’

AJCC 8th edition

Proposed revised staging system

N classification P classification

NX = regional lymph nodes cannot

be assessed assessed

NO = no regional lymph node
metastases

N1 = metastasis in a single ipsilateral
lymph node, 3 cm or smaller in
greatest dimension and ENE(—)

N2a = metastasis in a single
ipsilateral lymph node larger than
3 cm but not larger than 6 cm in
greatest dimension and ENE(—)

parotid nodes

PX = parotid lymph nodes cannot be

PO = no intraparotid metastases

P1 = metastatic node up to 3 cm in
diameter in the parotid gland

P2 = metastatic node more than 3 cm
up to 6 cm diameter or multiple

N classification

NX = regional lymph nodes cannot be
assessed

NO = no regional lymph node
metastases

N1 = metastasis in a single ipsilateral
lymph node, 3 cm or smaller in
greatest dimension and ENE(—)

N2a = metastasis in a single ipsilateral
lymph node larger than 3 cm but not
larger than 6 cm in greatest
dimension and ENE(—)

N2b = metastasis in multiple
ipsilateral nodes, none larger than
6 cm in greatest dimension and
ENE(-)

N2c = metastasis in bilateral or
contralateral lymph nodes, none
larger than 6 cm in greatest
dimension and ENE(-)

N3a = metastasis in a lymph node
larger than 6 cm in greatest
dimension and ENE(—)

N3b = metastasis in a lymph node
more than 3 cm in greatest
dimension with extranodal
extension (ENE+) or multiple
ipsilateral, or any contralateral, or
bilateral node(s) with extranodal
extension (ENE+)

P3 = metastatic node more than 6 cm
in diameter or disease involving the
facial nerve or skull base

Abbreviations: AJCC, American Joint Committee on Cancer; ENE, extranodal extension.

N2b = metastasis in multiple ipsilateral
nodes, none larger than 6 cm in
greatest dimension and ENE(—)

N2c = metastasis in bilateral or
contralateral lymph nodes, none
larger than 6 cm in greatest
dimension and ENE(-)

N3a = metastasis in a lymph node
larger than 6 cm in greatest
dimension and ENE(-)

N3b = metastasis in a lymph node more
than 3 cm in greatest dimension with
extranodal extension (ENE+) or
multiple ipsilateral, or any
contralateral, or bilateral node(s) with
extranodal extension (ENE+)
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malignancy with free margins in the final histopathology
was raised based on the indication for removing all
lymph nodes at risk.** Following the results of the pre-
sent study, such limited approaches for parotid cancer
have to be applied with caution. Much confusion would
be eliminated, and guidelines as to when to remove all
parotid tissue would be clearer, if all parotid specimens
had a complete evaluation of their nodal status. Any find-
ing of a positive node could be an indication for complet-
ing a total parotidectomy and neck dissection.

The studies analyzed for the present systematic
review do not allow to draw the clear conclusion that
smaller tumors have a lower risk for P+. If limited sur-
gery less than a total parotidectomy is performed, an
inclusion of the tumor bed and the nonresected parotid
parts into the postoperative radiotherapy concept has to
be discussed if postoperative radiotherapy is indicated for
other reasons, or at least a close follow-up of the patient
is recommended. In such a situation, radiotherapy might
also be an alternative to avoid a second surgery with
increased risk of facial nerve damage. In the absence of
prospective studies, the question of whether radiotherapy
or surgical therapy of intraparotid lymph node metasta-
ses has therapeutic efficacy for the patient remains
completely unclear.** However, considering the higher
risk of recurrence and poor salvage of recurrence with
positive intraparotid lymph nodes, strong consideration
should be given for postoperative radiation therapy.
Whether the entire neck should be included in postopera-
tive radiation therapy if the neck does not show any obvi-
ous disease either on imaging or after a neck
dissection remains unclear. This dilemma mirrors the
controversy of elective neck dissection (END) for cNO
parotid carcinoma, where several papers claim that elec-
tive neck irradiation is as effective as END.*

5 | CONCLUSION

The average finding of P+ ranged from 7.6% to 73.3% in
this systematic review of parotid cancers, supporting the
importance and need to evaluate and effectively treat the
intraparotid lymph nodes. This implies a more rigorous
pathology examination with a meticulous search for
intraparotid lymph nodes in parotid cancer specimens.
Prospective studies are needed to further define patients
at risk for P+. Such patients may benefit from a total
parotidectomy and should not undergo only a more lim-
ited parotid approach. Further study in this area should
also focus on the value of (adjuvant) radiotherapy for
positive intraparotid lymph nodes. Subsequent updates of
the TNM staging for salivary gland cancer should con-
sider the possible benefit of including the presence of

intraparotid lymph node metastases in its associated clas-
sification of lymph node disease.
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